. The UV melting and annealing curves for each of the model ODNs (2.5 µM) which were annealed in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 5.5. B A S2 Figure S1 . The UV melting and annealing curves for each of the model ODNs (2.5 µM) which were annealed in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 5.5. Figure   S1 . The UV melting and annealing curves for each of the model ODNs (2.5 µM) which were annealed in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 5.5. Figure S2 . The UV melting and annealing curves for each of the model ODNs (2.5 µM) which were annealed in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.4.
C D E F H G S3

C D B A
I J S4 Figure S2 . The UV melting and annealing curves for each of the model ODNs (2.5 µM) which were annealed in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.4.
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Additional UV melting experiments were undertaken to examine whether the multistage UV melts at pH 7.4 were concentration dependent. UV melt experiments using C7T3 at concentrations of 1.25 and 5 µM were carried out using the same experimental parameters as previously described. The results show that even at both half and double the concentration, the shape of the multistage melting curve is consistent ( Figure S3 ). This provides evidence that the multistage melts do not arise as a result of intermolecular oligonucleotide interactions. 
CONTROL SEQUENCES
Our study showed that C5T3 is stable at room temperature and neutral pH. To test whether the stability arises from the length of the tract, as opposed to the length of the sequence, additional C-rich sequences which were the same length, but had shorter cytosine tracts (1-3 cytosines) were examined. These sequences (UnifC1T3, UnifC2T3, and UnifC3T3, Table S1 ) were used to determine whether sequences with shorter tracts that were the same length as C5T3 would form similarly stable i-motif. Additionally, a scrambled sequence (ScrC5T3 , Table S1 ) was used to determine whether a sequence with the same cytosine content but without the four tract/three loop arrangement would be capable of folding a secondary structure of similar stability to C5T3. The melting temperatures of these sequences at pH 5.5 and 7.4 show that a scrambled cytosine content does not give rise to a secondary structure that is comparable to that of folded C5T3. In an acidic environment, the stability of the sequences increases with tract length. The similarity between UnifC2T3 and ScrC5T3 is likely due to coincidental tracts of two cytosines distributed throughout the scrambled sequence. At pH 7.4, UnifC3T3 has the highest A B C S9 melting point at 20.9°C but this structure does not have the pH stability of C5T3 ( Figure S4 ). The stability of C5T3 is specific to the four tract/three loop arrangement with tract lengths of five cytosines. Table S1 . The Tm for C5T3 and control C-rich sequences at pH 5.5 and 7.4. CCC-TCC-CTC-TCT-CCT-CTC-CCT-CCT-CCT-CC 29 45.1 ± 2.1 44.4 ± 0.0 9.6 ± 0.8 6.4 ± 0.5 6.6 Figure S6 . The UV melting and annealing curves for each of the control sequences (Table S1 ) at 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 5.5. S10 Figure S7 . The UV melting and annealing curves for each of the control sequences (Table S1 ) at 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.4.. S11 Figure S8 . The circular dichroism of the control sequences (10 µM) (Table S1 ) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0. Total 637 S12 Table S3 . 33 i-motif candidate sequences selected at random for further secondary structure characterisation shown here in alphabetical order. 
Notation
GENOME SEARCHING USING QUADPARSER
GENOMIC I-MOTIF CANDIDATE SEQUENCES
Name
S13
The thermal stability of the genomic oligonucleotide secondary structures were assessed as described previously using UV spectroscopy ( Figure S9 ). Figure S9A . The UV melt and annealing curves for the 33 genomic potential i-motif oligonucleotides. ODNs were diluted to 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.0. S14 Figure S9B . The UV melt and annealing curves for the 33 genomic potential i-motif oligonucleotides. ODNs were diluted to 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.0. Figure S9C . The UV melt and annealing curves for the 33 genomic potential i-motif oligonucleotides. ODNs were diluted to 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.0. Figure S9D . The UV melt and annealing curves for the 33 genomic potential i-motif oligonucleotides. ODNs were diluted to 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.0. S17 Figure S9E . The UV melt and annealing curves for the 33 genomic potential i-motif oligonucleotides. ODNs were diluted to 2.5 µM in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 7.0. Figure S10A . The circular dichroism of each of the genomic potential i-motif ODNs (10 µM) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0. S18 Figure S10B . The circular dichroism of each of the genomic i-motif ODNs (10 µM) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0. S19 Figure S10C . The circular dichroism of each of the genomic i-motif ODNs (10 µM) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0. Figure S10D . The circular dichroism of each of the genomic i-motif ODNs (10 µM) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0. Figure S10E . The circular dichroism of each of the genomic i-motif ODNs (10 µM) measured in 10 mM sodium cacodylate with 100 mM sodium chloride at pH 4.0 to 8.0 in 0.5 pH unit increments. All signals were buffer subtracted. pH 4.0; pH 4.5; pH 5.0; pH 5.5; pH 6.0; pH 6.5; pH 7.0; pH 7.5; pH 8.0.
S20
S21
S22
Figure S11. The thermal difference spectra calculated between 95 and 4°C for each of the ODNs (2.5 µM) with a Tm ≥ C5T3 (26.2ºC) at pH 7.0. Samples were diluted in 10 mM sodium cacodylate with 100 mM sodium chloride. Figure S12 . The thermal difference spectra calculated between 95 and 4°C for each of the ODNs (2.5 µM) with a Tm ≥ 20°C at pH 7.0.
Samples were diluted in 10 mM sodium cacodylate with 100 mM sodium chloride.
